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(54) INK JET RECORDER AND METHOD OF CLEANING RECORDING HEAD 



(57) An ink jet recording head (8) comprises two 
common ink chambers (26, 27) communicating with both 
sides of a pressure generating chamber (24), and ink 
supply ports (30, 31), through which ink flows into the 
respective common ink chambers (26, 27) from the out- 
side. One of the ink supply ports (30) is connected to a 
subtank (10), and the other of the ink supply ports (31) 
is connected to an ink cartridge (6) so that ink is replen- 
ished to the subtank (10) via the ink jet type recording 
head (8). Since ink is caused by head to flow backward 
into the ink cartridge (6) via the recording head (8) from 
the subtank (10), ink within the recording head can be 
forcedly circulated without complicating an arrangement 
of flow passages. 
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Description 



TECHNICAL FIELD 



This invention relates fc - n ink jet recorder having 



J ona carriage and an 
oolying ink to the 
■-da record- 



an ink jet recording h«- 
inK cartridge placed in ? 
recording head via a tube r 
ing head cleaning method. 

TECHNICAL BACKGROUND 



An ink jet recorder has an ink jet recording head 
mounted on a carriage for spouting ink drops by pressure 
generation means for printing while receiving ink supply 
from an ink tank; usually, an ink cartridge is also mounted 
on the carriage provided with the recording head for sim- 
plifying the structure. 

, On the other hand, the dot density increases drasti- 
cally as performance of ink jet recording heads improves, 
enabling color printing in natural color; to furthermore 
improve the print quality, an effort is under way to lessen 
blurs on recording media as much as possible. 

As one means, a method is proposed, wherein an 
emulsion or saccharides is contained in ink and record- 
ing media are filmed with ink drops. 

With ink having such a filming property, it is highly 
feared that a porous substance required for an on-car- 
riage type cartridge may interfere with an ink flow into a 
recording head. Thus, a separate ink supply method is 
proposed wherein while a subtank is mounted on a car- 
riage, ink is drawn from an ink cartridge placed in a box 
and is supplied via the subtank to a recording head. 

For example, as disclosed in Japanese Patent Pub- 
lication No.Hei 4-43785, a recording head and a subtank 
are mounted on a carriage and the subtank and a main 
tank are connected by a tube and after new ink is drawn 
into the subtank, ink is supplied from the subtank to the 
recording head. 

According to the method, in addition to smooth sup- 
ply of ink to the recording head not via a porous sub- 
stance, the entire carriage can be lightened for high- 
speed printing and prolonging the replenishment period 
with ink. However, as the carriage reciprocates, bubbles 
occurring in the subtank enter the recording head, hin- 
dering ink spouting. 

To solve such a problem, a method wherein a record- 
ing head, a subtank, and an ink cartridge are connected 
as an endless loop for circulating ink is also proposed. 
However, since this method requires two flow passages 
of going and returning, the flow passage structure is 
complicated. Also, ink needs to be fed by a pump, and 
comes in contact with movable members, causing ink 
and the pump to degrade. 

It is therefore an object of the invention to provide an 
ink jet recorder comprising an ink supply system which 
can exclude bubbles in a recording head and further pre- 
vent ink in the recording head from forming a film or 
increasing viscosity without complicating the structure. 



It is another object of the invention to provide com- 
ponents appropriate for such an ink supply system. 

It is a further object of the invention to provide a 
maintenance method by which the ink drop spout capa- 
5 bility of the recording head can be recovered by actively 
using the components. 

DISCLOSURE OF INVENTION 

io To these ends, according to the invention, there is 
provided an ink jet recorder wherein an ink jet recording 
head and a subtank are mounted on a carriage, ink is 
supplied by ink supply means from an ink cartridge 
placed outside the carriage to the subtank, and during 

is printing, ink is supplied from the subtank to the recording 
head, characterized in that the ink jet recording head 
comprises two common ink chambers communicating 
with both sides of pressure generation chambers and ink 
supply ports where ink flows into the common ink cham- 

20 bers from the outside, one ink supply port being con- 
nected to the subtank and the other being connected to 
the ink cartridge, wherein the subtank is replenished with 
ink through the ink jet recording head by the ink supply 
means. 

25 Thus, the ink from the ink cartridge passes through 
the recording head before flowing into the subtank, so 
that bubbles remaining in the recording head and a high 
concentration of ink near nozzle openings are forcibly 
discharged and are mixed with new ink in the subtank to 

30 a proper concentration, then the resultant ink is supplied 
to the recording head. 

BRIEF DESCRIPTION OF THE DRAWINGS 

35 In the accompanying drawings: 

Figure 1 is a block diagram showing one embod- 
iment of a printer to which an ink supply system of the 
invention is applied. Figures 2 and 3 show each one 
embodiment of an ink jet recording head used with the 

40 system; Figure 2 is a horizontal sectional view of the 
head at the center of an ink supply port and Figure 3 is 
a front view of the head when a nozzle plate is removed. 
Figure 4 is a block diagram showing an overview of the 
ink supply system of the invention. Figure 5 is a perspec- 

45 tive view of assembly showing one embodiment of a sub- 
tank built in a carriage. Figure 6 is an illustration showing 
flow passages of a flow passage component. Figure 7 is 
a drawing showing the structure of a subtank. 

Figures 8 and 9 are a perspective view and a top 

so view, respectively, showing one embodiment of an ink 
cartridge. Figure 10 is an illustration showing a state in 
which an ink cartridge is not mounted; Figure 11 is an 
illustration showing a state in which an ink cartridge is 
mounted and an ink supply needle is not inserted; and 

55 Figure 12 is an illustration showing a state in which an 
ink supply needle is inserted. 

Figure 13 is a side view showing another embodi- 
ment of the ink cartridge and Figure 14 is a top view 
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showing an embodiment for- applying the ink cartridge to 
color ink. 

Figure 15 (a) and (b) are a perspective view of 
assembly and a sectional view showing one embodiment 
of an air pump. Figure 16 is an illustration showing an 
arrangement of members placed in a nonprint area. Fig- 
ure 17 is a perspective view of assembly showing one 
embodiment of capping means. Figure 18 is an illustra- 
tion showing an arrangement of nozzle openings of a 
recording head. Figure 19 is a drawing showing one 
embodiment of capping means and a waste ink tank 
placed in a nonprint area. 

Figure 20 (a) to (d) are illustrations showing the 
operation of the capping means. Figure 21 (a) and (b) 
are illustrations each showing a process in which a cap 
member abuts the recording head. Figure 22 is a drawing 
showing a state in which nozzle openings are sealed with 
a cap member. Figure 23 (a) to (d) are illustrations show- 
. ing the wiping operation of a blade. Figure 24 is an illus- 
tration showing the wiping operation using the cap 
member. 

Figure 25 is an illustration showing one embodiment 
of a waste ink absorption material housed in the waste 
ink tank. Figure 26 (a) to (c) are illustrations showing a 
waste ink absorption process. Figure 27 is an illustration 
showing another embodiment of the waste ink absorp- 
tion material. 

BEST MODE FOR CARRYING OUT THE INVENTION 

Referring now to the accompanying drawings, there 
are shown embodiments of the invention. 

. Figure 1 shows one embodiment of an ink jet printer 
to which an ink supply system of the invention is applied. 
In the figure, numeral 1 is a carriage being supported by 
guide members 2 and 3 for moving in parallel with a rota- 
tion shaft 5 of a platen 4 described below. Mounted on 
the carriage 1 are a recording head 8 directly connected 
to an ink cartridge 6 (described below) by a tube 7 and 
a subtank 10 being connected to the recording head 8 
by a tube 9 for temporarily storing ink. Disposed in a non- 
print area are capping means capable of abutting the 
recording head 8 and a waste ink tank 1 7 for storing ink 
discharged from the recording head 8. 

Numeral 4 is the above-mentioned platen for holding 
a sheet of recording paper taken by a pick-up roller 1 2 
from a paper feed tray 1 1 on the surface by a claw mem- 
ber 13 and receiving ink drops from the recording head 
8 on the sheet of recording paper for forming dots and 
discharging it into a paper discharge port 14 while ink is 
being dried by a heater 

Numeral 6 is the above-mentioned ink cartridge into 
which an ink supply needle is inserted by a lever 15 that 
can be handled from the outside of a box 1 8 for supplying 
ink to the recording head 8 via the ink tube 7 connected 
to the needle. Numeral 19 is an exhaust fan. 

Figures 2 and 3 show each one embodiment of the 
ink jet recording head 8, wherein numeral 20 is a nozzle 
plate with nozzle openings 21 placed as a linear or stag- 



gered arrangement for sealing a spacer 22 described 
below. Numeral 22 is the spacer formed with through 
holes so as to partition pressure generation chambers 
24, 24, 24... by forming bulkheads 23, 23, 23 at equal 

5 intervals so as to separate adjacent nozzle openings 21 , 
2 1 , 21 ; it has one face sealed by the nozzle plate 20 and 
the other sealed by a vibration plate 25. Common ink 
chambers 26 and 27 are disposed on both sides of the 
pressure generation chambers 24, 24, 24.. .; ink is moved 
via the pressure generation chambers 24 from one com- 
mon ink chamber 26 to the other common ink chamber 
27. Numeral 28 is a piezoelectric vibrator comprising an 
electrode and piezoelectric vibration material laminated 
like a sandwich so as to generate vibration in a longitu- 

75 dinal vibration mode; the tips of as many piezoelectric 
vibrators as the nozzles 21. 21 , 21 are abutted against 
the vibration plate 25 and the opposite end is fixed to a 
base 29. They are lengthened according to a print signal 
for spouting ink drops through nozzle openings 21. 

20 Numerals 30 and 31 are a first ink supply port and 
a second ink supply port communicating with the com- 
mon ink chambers 26 and 27 respectively; they are con- 
nected to the ink cartridge 6 and the subtank 10 via the 
tubes 7 and 9. 

25 Figure 4 is an overview of the ink supply system in 
the ink jet printer of the invention. The first ink supply port 
30 of the recording head 8 mounted on the carriage 1 is 
connected to an ink bag 41 housed in the cartridge 6 by 
the tube 7. Likewise, the subtank 1 0 mounted on the car- 

30 riage 1 is connected to the second ink supply port 31 of 
the recording head 8 by the tube 9. If the ink bag 41 is 
pressurized by supplying pressure air to a space 6a of 
the cartridge 6 by liquid feed means (in the embodiment, 
an air pump 40 supplying air to the airtight space 6a of 

35 the cartridge 6) in a state in which the nozzle openings 
21 are sealed by the capping means described below, 
the ink bag 41 in the cartridge is compressed, causing 
ink in the ink bag 41 to flow through the tube 7 into the 
first ink supply port 30 of the recording head 8. The ink 

40 flows from one common ink chamber 26 through the 
pressure generation chamber 24 into the other common 
ink chamber 27, then exits the second ink supply port 3 1 
and flows into the subtank 10. 

In this process, bubbles remaining in the common 

45 ink chambers 26 and 27 and the pressure generation 
chamber 24 and ink whose concentration increases near 
the nozzle openings 21 are discharged into the subtank 
1 0. and the nozzle openings 21 and the pressure gener- 
ation chambers 24 are washed with new ink. When 

so replenishment of the subtank with ink proceeds and 
space pressure of the subtank 10 raises, only air is dis- 
charged into the atmosphere from an air vent valve 42. 
When the subtank 1 0 is filled with ink to the full ink level, 
a signal is output from an ink full sensor 43, stopping the 

55 air pump 40, the air vent valve 42 being automatically 
closed. 

Then, the ink in the subtank 10 reversely flows via 
the tube 9 through the recording head 8 into the ink car- 
tridge 6 due to the head difference based on the height 
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difference between the carriage 1 and the cartridge 6. 
As the reverse flow into the ink* cartridge 6 proceeds and 
the ink amount of the subtank 10 lessens, an ink empty 
sensor outputs a signal, thus the air pump 40 operates 
for again replenishing the subtank 10 with ink via the 5 
recording head 8 from the ink cartridge 6. When the sub- 
tank 10 fills with ink, air supply from the air pump 40 
stops. As ink flows by replenishing the subtank 10 with 
ink, ink in the recording head 8 is once discharged into 
the subtank 10 and mixed with new ink with which the 10 
subtank 10 is replenished to concentration appropriate 
for printing as much as possible, then the mixed ink again 
flows into the recording head 8. 

Reciprocating circulation of ink between the subtank 
10 and the ink cartridge 6 via the recording head 8 by is 
replenishing the subtank 10 with ink each time ink in the 
subtank 10 reversely flows and decreases is repeated 
for washing the pressure generation chambers 24 of the 
.recording head 8, the common ink chambers 26 and 27, 
and the nozzle openings 2 1 with new ink and maintaining 20 
the ink concentration to an optimum value for printing. 

Next, components making up the ink supply system 
described above will be discussed. 

Figure 5 shows an embodiment of the subtank 1 0 
and the recording head 8 integrated into a flow passage 25 
component. In the figure, numeral 50 is a recording head 
unit with recording heads 8, 8, 8, for spouting black, yel- 
low, cyan, and magenta ink drops, fixed integrally with a 
base 52 for attachment to a window 1a of the carriage 1 . 
The first and second ink supply ports 30 and 31 con- 30 
nected to the two common ink chambers of each record- 
ing head 8 are projected from the rear face of the base 
52. 

Numeral 53 is a filter member formed with an L-letter 
through hole 55 opened to the position facing the second 35 
ink supply ports 31 of the recording heads 8, 8, 8 and a 
bottom face 54 and a T-letter through hole 56 penetrated 
from the face opposed to the first ink supply port 30 to 
an opposed face 58 and opened to the bottom face 54; 
a filter 57 is inserted into the through hole 56 and a face 40 
58 is sealed with a flexible film 59. 

Numeral 60 is a flow passage component consisting 
of a top face 61 joined to the bottom face 54 of the filter 
member 53 and a main unit 62 used as a fixed base 
board of the subtanks 1 0, 1 0, 1 0; the ink tube 7 from the 45 
ink cartridge 6 is attached to the top face 61 . 

As shown in Figure 6, the flow passage component 
60 has inflow ports 63a joined to. the bottom face 54 of 
the filter member 53 for communicating with the through 
hole 55 on the top face 61 , ports 63b communicating with so 
the bottoms of the subtanks 1 0 described below, grooves 
65 formed on a side face 64 and communicating with the 
ports 63a and 63b on both ends, through holes 66 each 
having one end connected to the T-letter through hole 56 
of the filter member 53, and grooves 67 formed on the ss 
bottom face, each having one end connected to the tube 
7. The side face 64 and the grooves 65 and 67 on the 
bottom face are sealed with flexible films 68 and 69. 



A part of the flow passages is formed as the grooves 
65 and 67 and the opening faces are sealed with the flex- 
ible films 68 and 69, whereby pressure change caused 
by ink fluctuation caused by a move of the carriage 1 dur- 
ing printing can be promptly absorbed by the flexible films 
68 and 69 for maintaining the ink pressure of the record- 
ing head 8 as constant as possible. 

Referring again to Figure 5, numerals 10, 10, and 10 
are the above-mentioned subtanks, each consisting of a 
frame 71 whose top and bottom are formed like a ship 
and a non-permeable flexible film 72 turned at a turn 72a 
with the top and bottom ends of one half bonded to each 
other; the top and bottom of the opening side of the other 
half and the end peripheral surface are pasted to the 
frame 71 . 

As shown in Figure 7, a pipe 73 inserted into a con- 
nection port 70 formed in the port 63b of the flow passage 
component 60 is disposed on the front bottom of the 
frame 71 and an air vent opening 74 is disposed on the 
top. A valve 77 formed with a through hole 75 and having 
a tip on which a film 76 made of permeable and water- 
repellent fluororesin, etc., is put is inserted into the open- 
ing 74 in a state in which it is pressed down by a spring 
78 for opening the valve 77 when the inside becomes a 
given pressure. 

A sensing piece 79 having one end fixed to the frame 

71, the opposed end extending to detection means 85, 
and the center always coming in elastic contact with the 
side of the film 72 is disposed to sense a state in which 
the subtank 10 fills with ink, namely, an ink full state. Fur- 
ther, a light transmission region 80 is provided at the 
lower part near the turn 72a for detecting a state in which 
ink runs out in the subtank 10, namely, an ink empty 
state. 

If a synthetic resin film coated with aluminum, etc., 
to provide non-permeability is used as the flexible film 

72, the light transmission region 80 can be simply formed 
by avoiding the coating with aluminum only in the region 
80 as a synthetic resin film. Since the light transmission 
region 80 is formed near the return 72a. if the subtank 
1 0 becomes close to the ink empty state, ink is excluded 
due to elastic energy of the film at the return 72a and the 
films are brought into intimate contact with each other, 
so that the ink existing between the films is excluded and 
the light absorption degree by the pigment forming the 
ink extremely lessens, enabling reliable detection of the 
ink empty state. 

Referring again to Figure 6. numeral 82 is a protec- 
tive case. As the ink full sensor 43 and the ink empty 
sensor 44, sensors 85 and 86 for detecting a move of the 
sensing piece 79 and presence or absence of light trans- 
mitting the light transmission region 80 are disposed in 
through holes 83 and 84 made in positions facing the 
sensing piece 79 and the light transmission region 80 
when the protective case 82 is fitted into the flow pas- 
sage component 60. The ink empty sensor 44 consists 
of a pair of a light emitting element for emitting light with 
a long wavelength such as infrared rays indicating a large 
light absorption degree for the pigment contained in ink 
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and a light receiving element having sensitivity for long 
light. Numeral 88 is a recess for housing the spring 78. 

Figures 8 and 9 show one embodiment of the above- 
mentioned ink cartridge 6, wherein numeral 100 is a car- 
tridge containing the ink bag 41 , formed as a case con- 5 
taining a main unit 100a and a lid 100b joined by bond 
means that cannot be stripped off during the operation, 
but can be stripped off by a jig, etc., such as double-act- 
ing adhesive tape, so as to communicate with the air 
pump 40 in the internal space 6a. io 

The cartridge 100 has both sides formed with pro- 
trusions 101 and 102 selectively engaging grooves 111, 
112, and 1 13 of a cartridge holding frame 1 10 described 
below and the rear end formed with a projection 103 
engaging a recess 1 1 5 on the rear end of a lever 114. It is 
has the top face formed with an insertion hole 104 of an 
ink supply needle 116 connected to the tip of the tube 7 
and a front face formed with a recess 1 1 7 for locking the 
lever 1 1 4. 

Numeral 16 is an insertion member of the above- 20 
mentioned ink supply needle. The ink supply needle 
insertion member 16 is attached up and down movable 
to a guide member 118 formed on the top face of the 
cartridge holding frame 110 with a needle protective 
member 1 22 (described below) sandwiched between the 25 
insertion member 16 and the cartridge holding frame 
1 1 0. It has both sides formed with projections 1 20 engag- 
ing long holes 1 19 of the lever 1 14 and moving up and 
down following rotation of the lever 114. On the other 
hand, the needle protective member 122 consists of an 30 
elastic member 123 such as a spring for always pressing 
the ink supply needle insertion member 16 upward and 
a packing member 124 being placed in a lower part for 
elastically sealing a needle hole 116a and the needle- 
point of the ink supply needle 116 when the ink supply 35 
needle 1 1 6 is at an upper position. 

Numeral 114 is the above-mentioned lever which 
has the center engaging the ink supply needle insertion 
member 1 6 via the long hole 1 1 9 and the rear end formed 
with a recess 1 1 5 engaging the projection 1 03 of the car- 40 
tridge 100 for pivoting with the point as a supporting 
point. Disposed on the front of the lever 114 are a handle 
15 that can be pressed down from the outside of the 
printer box 18 and a claw 121 fitted into the recess 1 1 7 
of the cartridge 100 at a position where it is completely 45 
lowered. 

When the ink cartridge 100 is not mounted (Figure 
1 0), the needle hole 1 1 6a and the needlepoint of the ink 
supply needle 116 are surrounded by the packing mem- 
ber 124. Thus, even if a person touches the ink supply so 
needle 116 carelessly, he or she is not injured with the 
needlepoint, and volatilization of the ink solvent and 
adhesion of dust can be prevented. 

If the ink cartridge 100 is inserted matching with the 
grooves 111,112, and 1 1 3 of the cartridge holding frame ss 
110 through a cartridge insertion window of the printer 
box 18, it is guided by the holding frame 1 10 for moving 
to the depth. In this process, the projection 103 is fitted 



into the recess 1 14 of the lever 114, stopping the move 
of the cartridge 100 (Figure 11). 

When the lever 1 1 4 is pressed down, the ink supply 
needle 116 projects from the packing member 124 
against the elastic member 123 and is inserted into the 
ink bag 41 airtightly through a packing member 41a of 
the ink bag 41 from the insertion hole of the cartridge 
100. While the ink supply needle 116 projects from the 
packing member 124, dust, ink dregs, etc., adhering to 
the needlepoint are swept away with the packing mem- 
ber 124, preventing foreign material from getting mixed 
with ink in the ink bag 41. When the lever 1 14 is further- 
more pressed down, the claw 121 engages the recess 
1 17 on the front of the cartridge 100 for fixing the lever 
1 14 to the cartridge 100, preventing the ink supply nee- 
dle 116 from being drawn out carelessly, and the car- 
tridge 100 is pressed by the lever 114, disabling the 
cartridge from being taken out (Figure 12). 

Oh the other hand, when ink in the ink bag 41 has 
been consumed, if the lever 1 14 is pulled up against the 
engagement force of the claw 121, the claw 121 
becomes elastically deformed and is detached from the 
recess 1 17 of the cartridge 100. When the lever 114 is 
furthermore pulled up to the upper limit, the ink supply 
needle insertion member 1 6 is pulled up by the lever 114 
and the needlepoint is housed in the packing member 
124. The cartridge 100 is taken out from the cartridge 
holding frame 110, a new cartridge 100 is mounted on 
the cartridge holding frame 110, and the lever 114 is 
pressed down to the lower limit. The cartridge replace- 
ment is now complete. 

Although the projections 103 and 103 are formed on 
both sides near the rear end of the cartridge 1 00 for form- 
ing the pivot supporting point of the lever 114 in the 
embodiment, a similar effect can also be produced by 
extending a part of the lever 1 14 so as to reach a rear 
end 100c of the cartridge 1 00 for forming a pivot support- 
ing point formation part 126 and by forming the rear end 
100c of the cartridge 100 with a thin part 127 capable of 
engaging the pivot supporting point formation part 126. 

By the way, since different types of ink are supplied 
by different cartridges at a color printer, if cartridges of 
colors corresponding to color heads are not mounted, 
color mixture occurs. Figure 14 shows an embodiment 
suitable for use of ink cartridges having the same outer 
form as supply means of ink of colors, wherein numerals 
1 28 to 1 3 1 are thin parts spaced from each other capable 
of engaging the pivot supporting point formation part 1 26 
formed on the rear end of the cartridge 100. Slits 132 are 
formed between the thin parts and the main unit of the 
cartridge 100 so as to be broken off by a bending force 
more than the torque received from the lever 1 14. 

According to the embodiment different positions of 
the pivot supporting point formation part 126 of the lever 
1 14 are set for each color of ink, and only a specific thin 
part is left for each ink color and others are cut off from 
the slits 1 32 on the cartridge side. 

If a cartridge of a different color is inserted, the pivot 
supporting point formation part 1 26 of the lever 1 1 4 does 
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not engage the thin part. Even if the lever 1 1 4 is pressed 
down.a force for pressing down the ink supply needle 
116 against the elastic member 123 cannot be given, 
thus the ink supply needle 1 16 can be prevented from 
being inserted into a different color cartridge. 

According to the embodiment, ink cartridges mass 
produced as consumables are manufactured with the 
same metal mold and when ink color is determined, the 
thin parts 128-131 may be cut off, thus manufacturing 
costs can be reduced owing to use of common metal 
molds to the cartridges. In the embodiment, the cartridge 
100 is separated into two members, which are joined as 
a unit by bond means that can be stripped off. Therefore, 
if a cartridge with consumed ink is collected and is sep- 
arated into the main unit 1 00a and the lid 1 00b with a jig, 
it can be recycled simply by replacing the ink bag 41 . 

Figure 15 (a) and (b) show one embodiment of the 
air pump 40, wherein numeral 140 is a base. The top 
_facg of the base 140 is formed with check valve cham- 
bers 1 45 and 1 46 for housing two check valves 1 42 and 
143 making up a pump together with a diaphragm 141 
described below, an atmosphere communication port 
1 47 used as a valve seat of a pressure regulation valve, 
and an electromagnetic valve chamber 1 52 comprising 
outlets 150 and 151 connected to each cartridge 6 on 
the lower end. The diaphragm 141 made of an elastic 
material such as rubber is fixed in airtight relation to a 
bottom face 1 53 opposed to the check valve chambers 
145 and 146. 

The check valve chamber 1 45 serving as a suction 
port communicates with the atmosphere via a groove 
154 and the check valve chamber 146 serving as a dis- 
charge, port communicates with the electromagnetic 
valve chamber 152 via a groove 155. The electromag- 
netic valve chamber 152 is provided with a plurality of 
exhaust ports on the bottom (in the embodiment, four 
exhaust ports 150 and 151) as described above, which 
are provided with electromagnetic valves 156-159 seal- 
ably. 

Numeral 160 is a lid formed with a window 161 in a 
part opposed to the atmosphere communication hole 
1 47 serving as the valve seat for sealing the top face of 
the main unit case 140 via a packing plate 162 capable 
of covering at least the peripherals and openings. 
Numeral 1 63 is a pressure plate inserted into the window 
1 61 for bringing the packing plate 1 62 into elastic contact 
with the through hole 147 under a constant pressure 
determined by springs 164 and 165. 

Numeral 168 is a diaphragm drive piece having one 
end pivotably fixed to the main unit case 1 40 via an elas- 
tic member 169 such as rubber and the other end to 
which a magnet 171 receiving an alternating field from a 
solenoid 1 70 is fixed so as to always come in contact with 
the diaphragm 141. Numeral 173 is a pressure regulation 
rod pivotably disposed on the lid 160. 

When an alternating current is supplied to the sole- 
noid 1 70 in the structure, the diaphragm drive piece 1 68 
vibrates with the elastic member 169 side as a support- 
ing point, compressing and expanding the diaphragm 



141 . If compressed air is supplied from the check valve 
143 to the electromagnetic valve chamber 152 and the 
air pressure exceeds the pressure set by the springs 164 
and 165, the pressure plate 163 moves upward against 

5 the pressure of the springs 1 64 and 1 65, letting a part of 
air escape from the through hole 147 for maintaining the 
air pressure in the electromagnetic valve chamber 152 
to a given value, namely, an appropriate value for push- 
ing up ink to the recording head 8 from the cartridge 6 

w (in the embodiment, gage pressure 0.02 to 0.04 (kg/m 2 )). 
If the electromagnetic valves 1 56-1 59 are opened in 
the state, pressure-regulated air flows from the exhaust 
ports 150 and 151 into the airtight space 6a of the car- 
tridge 6, whereby the ink bag 41 is compressed, making 

is ink flow into the recording head 8 through the tube 7 and 
further flow from the recording head 8 into the subtank 
10. When the ink full sensor 43 senses that the subtank 
10 fills with ink, the electromagnetic valves 156-159 are 
closed. If the ink full sensor 43 does not sense the ink 

20 full state although the predetermined time has elapsed, 
it is judged that the remaining amount of ink in the ink 
cartridge 6 becomes extremely small. 

Ink in the subtank 10 reversely flows via the record- 
ing head 8 into the ink cartridge 6 due to the head differ- 

25 ence (in the embodiment, 10 cmH20). If the ink empty 
sensor 44 detects an ink empty state, the electromag- 
netic valves 156-159 are opened, again supplying air to 
the ink cartridge 6 for supplying ink via the recording 
head 8 to the subtank 10 until it fills with ink. Thus, the 

30 ink amount in the subtank 10 is maintained in a prede- 
termined range for printing while the electromagnetic 
valves 156-159 are opened and closed in response to 
the signals of the ink empty sensor 44 and the ink full 
sensor 43. 

35 Next, auxiliary members disposed in the nonprint 
area for supporting the ink supply system will be dis- 
cussed. 

Figure 16 shows an arrangement of the members in 
the move direction of the carriage 1 in the recorder, 

40 wherein numeral 180 is capping means for sealing the 
recording head 8 and numeral 1 7 is a waste ink tank for 
storing ink discharged from the recording head 8. The 
capping means 1 80 and the waste ink tank 1 7 are placed 
outside the print area of the carriage 1; the capping 

45 means 1 80 is placed to the height opposed to the record- 
ing head 8 and the waste ink tank 1 7 is placed just below 
the capping means 180. 

Figure 17 shows one embodiment of the capping 
means, wherein numeral 183 is a cap member formed 

so wi- - a plurality of projections so ■ - to match the arrange- 
m -•: of nozzle openings 21 ? recording head 8 for 
spouting black ink drops, nozz openings 2 1 C for spout- 
ing cyan ink drops, nozzle openings 21 M for spouting 
magenta ink drops, and nozzle openings 21 Y for spout- 

55 ing yellow ink drops (Figure 1 8) (in the embodiment, pro- 
jections 184 and 185 for sealing two rows of the nozzle 
openings 21 B for spouting black ink drops and projec- 
tions 186, 187, and 188 for sealing the nozzle openings 
21C, 21M, and 21Y for spouting color ink drops. For 
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example, the projection 1 84 will be discussed for provid- 
ing a plane at the center abutting the nozzle, openings 
and rounding so as to dent to the recess side on the 
boundaries between the projection and recesses 190- 
1 94. As seen in Figure 22, it is made of chemically resist- 5 
ant silicon-family rubber having hardness of J IS hard- 
ness 40 to 60, preferably 60 so as to form a plane 184a 
at the center abutting the nozzle openings 21 and rounds 
184b and 184b on both sides distant from the nozzle 
openings 21 B. to 

Numeral 195 is a cap member fixing frame formed 
as a frame coming in elastic contact with the peripheral 
surface of the cap member 183 for holding the cap mem- 
ber 183 with the projections 184-188 exposed. It has a 
top face 1 96 and a bottom face 1 97 formed with projec- 75 
tions 198, 198 outward projecting, spaced from each 
other at a given distance, and a side face 199, which is 
opposed to the recording head 8 and becomes the home 
. position side, formed with an abutment piece 200 abut- 
ting the side of the recording head 8 when it moves to 20 
the capping position. 

Numeral 202 is a cap member support formed as a 
frame having a "(T-shaped cross section with both sides 
and front opened. It has a top face 203 and a bottom face 
204 formed with guide grooves 205 in which the projec- 25 
tions 198 of the cap member fixing frame 195 are fitted. 
A blade 206 made of an elastic material such as rubber 
coming in contact with the surface of the recording head 
8 is fixed to the top face 203 side opposed to the record- 
ing head 8. 30 

Each of the guide grooves 205 consists of two par- 
allel parts 205a and 205b preceding and following in a 
direction perpendicular to the nozzle opening face of the 
recording head 8 and a slope 205c for guiding the pro- 
jection 198 from one parallel part 205a to the other par- 35 
allel part 205b when the cap fixing frame 195 moves in 
the horizontal direction. The cap member support 202 
has both sides formed with a shaft 207 engaging a cap- 
ping means drive mechanism described below. 

Figure 19 shows one embodiment of the capping 40 
means 180 placed near the home position and the waste 
ink tank 17, wherein numeral 210 is the above-men- 
tioned capping means drive mechanism rotated in the 
directions indicated by an arrow 21 2 by drive means (not 
shown) with a shaft 2 1 1 as the center for moving the cap- 45 
ping means 180 between a position at which the capping 
means 180 is abutted against the recording head 8 and 
a position at which the capping means 180 is detached 
from the recording head 8. The shaft 207 of the cap mem- 
ber support 202 is guided by a long groove 213 and a so 
crank 215 rotates, whereby the cap member 183 is 
moved via a shaft 216 from the position opposed to the 
recording head 8 to a blade 221 of the waste ink tank 1 7. 

Numeral 17 is the above-mentioned waste ink tank 
which has an opening 220 in the upper part of the face 55 
opposed to the cap member 183, where the blade 221 
coming in elastic contact with the projections 184-188 of 
the cap member 183 is disposed. The waste-ink tank 1 7 
contains an ink absorption material 223 described below. 



Numeral 224 is a protective member made of an 
elastic porous substance not producing fiber pieces such 
as nonwoven cloth. It is housed partitioning a part of the 
waste ink tank 1 7 so as to abut the cap member 1 83 and 
the blade 206 when the capping means 180 is pulled 
down to the lowest end. The protective member 224 is 
impregnated with liquid lacking an affinity for ink, such 
as silicon oil, as required. 

In the embodiment, in the nonprint mode, as shown 
in Figure 20 (a), the capping means drive mechanism 
210 is moved to the recording head 8 side with the cap 
member support 202 pulled up to the top part by the 
crank 215 and the projections 184-188 are abutted 
against the nozzle openings 21B, 21B, 21C, 21M, 21Y 
of the recording head 8, whereby the nozzle openings 
2 1 B, 2 1 B, 2 1 C, 2 1 M, 2 1 Y are directly sealed by the plane 
184a of the cap member 184 without intervention of 
space, as shown in Figure 22. Even if vibration is applied 
to the recording head 8 from the outside, unlike a cap 
formed like a cup, ink drops do not leak from nozzle open- 
ings; extremely effective seal means is provided partic- 
ularly for ink high in film formation property and drying 
property. Since the rounds 184b, 184b are formed on 
both sides and the contact area is made as small as pos- 
sible, the amount of ink remaining between the cap mem- 
ber 1 83 and the nozzle plate 20 can be lessened as much 
as possible for preventing ink fixation from causing the 
cap to be fixed. 

To start printing, when a print command signal is 
input, if the recording head 8 is moved to the print area 
side with the cap member 183 abutted against the 
recording head 8, thecap member 183 moves to the print 
area side as the recording head 8 moves. In this process, 
the projection 198 of the cap member fixing frame 195 
moves from the parallel part 205b of the guide groove 25 
via the slope 205c to the parallel part 205a and is 
detached from the recording head 8. In this state, as 
shown in Figure 20 (b), the capping means drive mech- 
anism 210 is rotated in the direction of arrow A for 
detaching the capping means 180 from the recording 
head 8, whereby the recording head 8 is completely 
released from the capping means 1 80, thus enabling ink 
drops to be spouted through the nozzle openings 21 B ( 
21B, 21C, 21M, 21Y; ink drops can be spouted in 
response to print data. 

Upon completion of the printing, the capping means 
drive mechanism 210 is moved in the direction indicated 
by arrow B in Figure 20 (b) for moving the abutment piece 
200 to a position at which the abutment piece 200 abuts 
the recording head 8. In this state, when the recording 
head 8 comes to a position near the capping position of 
the home position, the side of the home position of the 
recording head 8 abuts the recording head 8 moving in 
the arrow A direction to the abutment piece 200 (Figure 
21 (a)), making a relative move of the fixing frame 195 
with the support 202. The fixing frame 195 moves to the 
parallel part 205b with the projection 198 guided by the 
slope 205c, and also advances to the recording head 
side while accurately positioning a horizontal relative 
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position with the recording head 8 at the abutment piece 
200, whereby the cap member 183 moves vertically to 
the nozzle openings as shown by arrow B in the figure 
at the relative rate zero with the recording head 8 for 
bringing the projections 1 84- 1 88 into elastic contact with 
the nozzle openings 21B, 21B, 21C. 21M, 21Y (Figure 
21 (b)). Since the horizontal relative rate between the 
recording head 8 and the cap member 183 is zero just 
before the abutment, the cap member 1 83 comes in elas- 
tic contact with the nozzle openings 21 without rubbing 
the recording head unnecessarily. 

If the nozzle plate 20 is contaminated with ink dregs, 
dust etc., because of long-term use, it needs to be 
cleaned. 

With the cap member 183 brought into elastic con- 
tact with the nozzle plate 20 (Figure 20 (a)), the air pump 
40 is operated for raising the pressure of the cartridge 6, 
making ink in the ink bag 41 flow into the recording head 
8 through the tube 7. As the ink flows, bubbles on the 
flow passage of the tube 7, the recording head 8, etc., 
are discharged into the subtank 10 through the tube 9. 
If the cartridge 6 is pressurized for a predetermined time, 
the film 72 forming the subtank 10 swells, thus the ink 
full sensor 43 detects ink full. In this state, if the capping 
means drive mechanism 210 is driven for detaching the 
cap member 183 from the nozzle plate 20, ink flows out 
through the nozzle openings, forming an ink layer 
between the nozzle plate 20 and the cap member 183. 
When ink fixed on the surface of the nozzle plate 20 
melts, the carriage 1 is reciprocated left and right at a 
distance of at least the length or more of the recording 
head 8, whereby the nozzle plate 20 is rubbed with the 
projections 184-188 of the cap member 183 via the ink 
layer and the ink dregs and dust on the surface of the 
nozzle plate 20 are taken into ink. 

Although the cap member 183 is also used as the 
rubbing member in the embodiment, it is apparent that 
a similar effect can also be produced by an elastic plate 
for rubbing is disposed at a predetermined position, such 
as the fixing frame 1 95, as well known. 

Upon completion of the rubbing, the carriage 1 is 
restored to the former position and stopped and the 
crank 2 1 5 is operated for moving the capping means 1 80 
downward, whereby the blade 206 disposed at the cap- 
ping means 180 wipes the surface of the nozzle plate 20 
vertically for sweeping away ink on the surface of the noz- 
zle plate 20. Since the wiping is executed in the nozzle 
opening arrangement direction of the same color, color 
mixture of ink occurring during the wiping is solved. 

By the way, during the wiping, the interference 
amount or gap 6G between the nose of the blade 206 
and the nozzle plate 20 is maintained to the size at a 
degree capable of maintaining surface tension of ink, for 
example, 1 mm or less and a distance enabling an ink 
film to intervene between the nozzle plate 20 and the 
nose of the blade 206, and the relative move rate 
between the nozzle plate 20 and the blade 206, V, is set 
to a rate at which the blade 206 can adsorb and hold ink, 
for example, 3 mm/s or less, preferably 1 mm/s or less. 



Since the blade 206 has a higher affinity for ink than 
the surface of the nozzle plate 20 subjected to a treat- 
ment of removing an affinity for ink, so-called water repel- 
ling treatment, ink drops K flowing out through the nozzle 
5 openings 21 (Figure 23 (a)) are adsorbed on the nose of 
the blade 206 moving at rate V (Figures 23 (b) and (c)) 
and move as a large clot L while being pulled by the mov- 
ing blade 206, so that the absorbed ink itself functions 
equally with the blade. Therefore, with continuous ink on 
10 the surface of the nozzle plate 20. the blade 206 is moved 
to the lower end of the nozzle plate 20 (Figure 23 (d)) for 
removal from the nozzle plate 20, whereby the surface 
of the nozzle plate 20 can be prevented from being 
unnecessarily rubbed for prolonging the life of the water 
15 repelling layer. 

Originally, since the ink adsorption property differ- 
ence between the moving member and the nozzle plate 
20 is used, the nose of the moving member need not be 
formed like a blade. If the cap member 183 is dropped 
20 at the rate V by the crank 215 while gap 6G is held 
between the surface of the projection 1 84-1 88 of the cap 
member 183 and nozzle plate 20 as shown in Figure 24, 
at least the portion near the nozzle openings involved in 
printing can be cleaned. 
25 The blade 206 and the cap member 183 moving 
downward more than the nozzle plate 20 are furthermore 
brought down by the crank 215, and wiped by the blade 
221 placed in the upper opening of the waste ink tank 17 
(Figure 20 (c)) for sweeping away contaminated ink 
30 adhering to the surface. 

Upon completion of the wiping, again the air pump 
40 is operated for pressurizing the cartridge 6 and the 
above-mentioned capping operation is performed in the 
pressurization state, whereby the internal pressure near 
35 the nozzle openings rises, thus the projections 1 84-188 
of the cap member 183 can be prevented from pushing 
air into the nozzle openings 21 as much as possible. 

When the nozzle openings need not be sealed as in 
printing, etc., if the capping means 180 is pulled down to 
40 the lowest end position by the crank 215 (Figure 20 (d)), 
the cap member 183 abuts the protective member 224 
placed here, thus dust can be prevented from adhering 
to the cap member 1 83 and the blade 206 and ink dregs 
can be prevented from occurring due to ink drying. 
45 Figure 25 shows one embodiment of the ink absorp- 
tion material housed in the waste ink tank 17 described 
above, wherein numerals 230, 230, ... are ink absorption 
sheets each 0.1 mm to 0.5 mm thick provided by com- 
pressing fiber showing an affinity for ink so as to provide 
so a density of about 200 g per cubic meter. A necessary 
number of sheets are laminated with partition sheets 
231, 231, ... made of ink-nonpermeable material, such 
as a metal foil or resin film, between and an inflow port 
232 penetrating the ink absorption material from the top 
55 face to the bottom face is made in a position into which 
waste ink discharged from the recording head 8 flows (in 
the embodiment, the center of the ink absorption mate- 
rial). 
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According to the embodiment, when ink discharged 
from the recording head 8 flows into the inflow port 232 
(Figure 26 (a)), it is absorbed in all directions from the 
bottom face 1 7a of the waste ink tank 1 7 and an exposure 
face 230a of the through hole 232 at the center of the 
lowest ink absorption sheet 230. Since the current ink 
absorption sheet 230 absorbing ink is separated from the 
second ink absorption sheet 230 positioned thereabove 
by a partition sheet 231, the lowest sheet 230 absorbs 
waste ink K as much as possible while expelling air from 
a gap 234. whereby rapid fixation of ink caused by too 
rapid volatilization of the solvent making up a part of the 
waste ink can be suppressed for preventing the ink sheet 
from being clogged with fixed ink; waste ink of an amount 
near the limit of the absorption capability of one ink sheet 
can be absorbed. 

When the lowest ink absorption sheet 230 thus 
absorbs ink to the limit, the liquid level of the waste ink 
_ rises from the bottom face 1 7a to the second ink absorp- 
tion sheet 230 (Figure 26 (b)), and the second ink 
absorption sheet absorbs waste ink of an amount near 
the limit of its absorption capability as described above. 
Thus, the ink absorption sheet absorbing the waste ink 
shifts to the upper one in order (Figure 26 (c)). 

By the way, if the filling rate with each ink absorption 
sheet 230 is raised and the peripheral surface comes in 
contact with a waif face 1 7b of the waste ink tank 1 7 and 
the gap 234 cannot be provided, it is feared that air may 
remain in the ink absorption sheets 230, blocking 
spreading of waste ink K in all directions through the 
inflow port 232. To solve such a problem, vertically con- 
tinuous notches 235, 235, ... and small through holes 236 
are provided on the peripheries of the ink absorption 
sheets 230 and the partition sheets 231 , thereby provid- 
ing permeability on the fringes of the ink absorption 
sheets 230. 

Figure 27 shows another embodiment of the waste 
ink absorption material. In the embodiment, only parti- 
tion sheets 237 not absorbing ink are laminated via spac- 
ers 238 so that they are spaced from each other allowing 
ink to be held by a capillary force, normally 1 mm or less. 
Numeral 235 is an air vent recess made in the fringes. 

According to the embodiment, waste ink flowing in 
through an inflow port 232 flows into a gap formed by the 
lowest partition sheet 237 and spreads in all directions 
and the solvent volatilizes, then only the solid component 
remains on the partition sheet 237. When one gap is thus 
filled with the solid component, inkf lows into another gap 
above the gap filled with the solid component and is fixed. 
This process is repeated for efficiently storing waste ink. 
Particularly for ink fast in fixation or containing much a 
solid component, the waste ink absorption material can 
absorb waste ink more efficiently than the absorption 
material using compressed fiber. 

FIELD OF INDUSTRIAL APPLICATION 

In the invention, ink is supplied from the ink cartridge 
via the recording head to the subtank and further during 



printing, ink in the subtank is made to reversely flow into 
the ink cartridge via the recording head. Therefore, ink 
can be circulated on one flow passage and without com- 
plicating the ink flow passage, accumulation of ink in the 
s recording head can be removed and bubbles and vis- 
cous ink in the flow passage can be discharged for sup- 
plying ink at a concentration appropriate for printing to 
the recording head. 

10 Claims 

1 . An ink jet recorder comprising a subtank and an ink 
jet recording head mounted on a carriage moving in 
parallel with a platen, an ink cartridge being placed 

is outside said carriage for communicating with said 
ink jet recording head by a tube, ink supply means 
for feeding ink in said ink cartridge 'mto said record- 
ing head under pressure, capping means for sealing 
nozzle openings of said recording head outside a 

20 print area of said carriage, and a waste ink tank for 
storing waste ink from said recording head, charac- 
terized in that 

said ink jet recording head comprises two 
common ink chambers communicating with both 

25 sides of pressure generation chambers and ink sup- 
ply ports where ink flows into said common ink 
chambers from the outside, one ink supply port 
being connected to said subtank and the other being 
connected to said ink cartridge, wherein said sub- 

30 tank is replenished with ink through said ink jet 
recording head by said ink supply means and ink is 
made to reversely flow into said cartridge via said 
recording head from said subtank for printing. 

35 2. The Inkjet recorder as claimed in claim 1 wherein 
said ink cartridge comprises a flexible ink bag 
housed in a seafable vessel and wherein said ink 
supply means is formed as an air pump for supplying 
air to said vessel. 

40 

3. The ink jet recorder as claimed in claim 1 further 
including a frame for detachably holding said ink car- 
tridge, a lever rotatably disposed on said holding 
frame, and an ink supply needle being connected to 

45 said recording head by a tube and moving up and 
down with rotation of said lever. 

4. The ink jet recorder as claimed in claim 3 wherein 
said lever has one end formed with an engagement 
part engaging when said cartridge is normally 
mounted, and uses the engagement part as a rota- 
tion supporting point. 

5. The ink jet recorder as claimed in claim 3 wherein 
when said ink supply needle is pulled up from said 
cartridge between said lever and said holding frame, 
a tip of said ink supply needle is surrounded by an 
elastic member and when said lever is pulled down, 
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said ink supply needle projects from the elastic 
member and is inserted into the ink bag. 

6. The ink jet recorder as claimed in claim 3 wherein a 
claw projecting into the side of said ink cartridge is 
formed on the rotation operation side of said lever, 
wherein a recess is formed at a position opposed to 
said claw when said ink supply needle of said car- 
tridge is inserted into the ink bag, and wherein said 
claw elastically engages said recess in a state in 
which said ink supply needle is inserted in the ink 
bag. 

7. The ink jet recorder as claimed in claim 1 wherein 
said subtank is provided with at least a part compris- 
ing a flexible film, a responsive piece responsive to 
expansion of the flexible film at an ink full position, 
and a light transmission region at an ink empty posi- 

_ tion, and wherein a move of said responsive piece 
and an infrared ray transmission factor of said light 
transmission region are detected for sensing ink full 
and ink empty. 

8. The ink jet recorder as claimed in claim 7 wherein 
an ink outlet is disposed in a lower part of said sub- 
tank and an air vent hole sealed with a packing lack- 
ing an affinity for ink and having permeability is 
disposed in an upper part of said subtank 

9. The ink jet recorder as claimed in claim 7 wherein 
said flexible film is airtightly joined to a frame so as 
to provide a cross section like a ship by turning at an 
end and said light transmission region is formed 
near the end. 

10. The ink jet recorder as claimed in claim 1 wherein 
said subtank and said recording head are joined as 
a unit by a flow passage component, wherein said 
flow passage component is formed with a flow pas- 
sage whose part is made up of a groove and a flex- 
ible film for sealing the groove, and wherein said 
subtank and said recording head are connected by 
the flow passage. 

11. The ink jet recorder as claimed in claim 10 wherein 
a filter is inserted between said recording head and 
said flow passage component. 

12. The Inkjet recorder as claimed in claim 2 wherein 
said ink supply means comprises a base formed with 
two check valve chambers for housing check valves 
for suction and exhaust so as to open to one face 
and an electromagnetic valve chamber communi- 
cating with said check valve chamber for exhaust by 
a groove and housing an electromagnetic valves for 
sealing exhaust ports and an atmosphere commu- 
nication hole communicating with said electromag- 
netic valve chamber and having a top face serving 
as a valve seat, said atmosphere communication 
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hole made in said base, an airtightly provided dia- 
phragm communicating with each check valve 
chamber at positions opposed to said check valve 
chambers on an opposed face of said base via 

5 through holes and being expanded and shrunk by 

electromagnetic means, a lid formed with a window 
in a position opposed to a top face of said atmos- 
phere communication hole serving as the valve seat 
for sealing the opening of said one face via a packing 

10 plate, and a pressure plate for pressing the packing 
plate via elastic members so as to provide a constant 
pressure in an area opposed to the window. 

13. The ink jet recorder as claimed in claim 12 wherein 
15 said exhaust ports are connected to space of said 

cartridge by the flow passage. 

14. The Inkjet recorder as claimed in claim 12 wherein 
pressure of the space of said ink cartridge is 

20 adjusted by said elastic members to pressure appro- 
priate for supplying ink to said recording head. 

1 5. The ink jet recorder as claimed in claim 1 wherein 
said capping means is disposed in a non-print area 

25 of said carriage and has a cap member made of an 
elastic substance comprising projections at posi- 
tions corresponding to nozzle opening rows of said 
recording head. 

30 16. The ink jet recorder as claimed in claim 15 wherein 
said elastic substance is made of chemically resist- 
ant silicon-family rubber having hardness of J IS 
hardness 40 to 60, preferably 60. 

35 1 7. The ink jet recorder as claimed in claim 1 5 wherein 
each of said projections is formed so as to have a 
semicylindrical cross section comprising a plane 
part abutting the nozzle openings and rounds having 
a gap length with a nozzle plate outwardly increasing 

40 gradually. 

18. The ink jet recorder as claimed in claim 15 wherein 
said capping means is disposed in a capping means 
drive mechanism so as to move in a direction sub- 
45 stantially perpendicular to a face of the nozzle plate 
and in a direction perpendicular to a move direction 
of said carriage within a face parallel with a plane 
containing the nozzle plate. 

so 1 9. The ink jet recorder as claimed in claim 15 wherein 
said cap member is disposed in the capping means 
drive mechanism via a fixing frame movably in a 
move direction of said recording head and the direc- 
tion perpendicular to the nozzle plate, and wherein 

55 as said recording head moves, said projections are 
brought into elastic contact with the nozzle openings 
perpendicularly to the nozzle plate. 
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20. The ink jet recorder as-claimed in claim 19 wherein 
the fixing frame has an abutment piece abutting a 
side of said recording head when the nozzle plate of 
said recording head is opposed to said cap member. 

21. The ink jet recorder as claimed in claim 19 wherein 
a blade opposed to an arrangement direction of the 
nozzle openings of the nozzle plate is disposed on 
an upper end of the fixing frame. 

22. The Inkjet recorder as claimed in claim 1 wherein 
said waste ink tank for storing ink discharged from 
said recording head is disposed in the non-print area 
of said carriage and contains ink absorption material 
having a plurality of layer-like ink absorption regions 
separated up and down from each other by ink non- 
transmission material. 



_ 23. The ink jet recorder as claimed in claim 22 wherein 
the ink absorption space is filled with porous mate- 
rial. 

24. The ink jet recorder as claimed in claim 22 wherein 
the ink absorption space is formed as a gap allowing 

ink to be held by a surface tension. 25 

25. The ink jet recorder as claimed in claim 22 wherein 
an ink inflow port is made in the ink absorption mate- 

> rial from the top to bottom. 

26. The ink jet recorder as claimed in claim 22 wherein 
a recess forming a space with a wall face of said 

. waste ink tank or a through hole is made in fringes 
of the ink absorption material. 

27. The ink jet recorder as claimed in claim 22 wherein 
said waste ink tank is formed with an opening in an 
upper area opposed to said cap member and 
wherein the opening is provided with a blade with 
which said cap member comes in contact when said 40 
cap member is dropped by said capping means 
drive mechanism. 
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openings ior forming an ink film therebetween; 

reciprocating a carriage for rubbing said noz- 
zle plate via the ink film; and 

moving a blade disposed in capping means 
in an arrangement direction of said nozzle openings 
for wiping said nozzle plate. 

31. A recording head cleaning method comprising the 
steps of: 

sealing nozzle openings by a cap member 
and operating an air pump for supplying ink until a 
subtank fills with ink; 

detaching said cap member from a nozzle 
plate and making ink flow out from said nozzle open- 
ings; and 

moving a blade disposed in capping means 
in an arrangement direction of said nozzle openings 
for wiping said nozzle plate. 

32. The recording head cleaning method as claimed in 
claim 30 or 31 wherein an interference amount or 
gap and a relative rate allowing the ink layer to be 
held between said blade and said nozzle plate are 
maintained for executing the wiping. 

33. The recording head cleaning method as claimed in 
claim 32 wherein said interference amount or gap is 
1 mm or less from a value allowing the ink film to be 
formed and the relative rate is 3 mm/second or less, 
preferably 1 mm/second or less. 
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28. The ink jet recorder as claimed in claim 27 wherein 
a cap protective member abutting said cap member 
is disposed in an upper part of said blade. 
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29. The ink jet recorder as claimed in claim 28 wherein 
said cap protective member is impregnated with an 
ink repellent. so 



30. A recording head cleaning method comprising the 
steps of: 

sealing nozzle openings by a cap member 
and operating an air pump for supplying ink until a 
subtank fills with ink; 

detaching said cap member from a nozzle 
plate to a degree that an ink film can be formed ther- 
ebetween and making ink flow out from said nozzle 
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